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SPECIFICATION 

SECURITY THREAD AND MANUFACTURING METHOD THEREOF 

5 TECHNICAL FIELD 

The present invention relates to a security thread and a 
manufacturing method thereof, particularly to a security thread for preventing a 
theft of illegally taking away a commodity on sale, a public facility equipment, 
and the like without permission and to a manufacturing method of the security 
10 thread. 

BACKGROUND ART 

In a conventional art, for the aforementioned object, a magnetic 

member is disposed on a back surface of a bar code bonded to a commodity 
15 or a tag indicating a commodity price, quality, and the like to correspond to a 

sensing system in which magnetism is utilized, and an action of illegally taking 

away the commodity or the like is monitored and prevented. 

However, the aforementioned constitution has problems that a label 

or a tag is easily separated from the commodity, existence of the magnetic 
2 0 member is easily recognized, the member is cut or destroyed and a function of 

a theft preventing tag cannot be fulfilled. Moreover, in some form of the 

commodity as an object, it is difficult to dispose a seal or a tag for security. 
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DISCLOSURE OF THE INVENTION 

Therefore, attention has been given to the aforementioned 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a diagram showing a structure of one embodiment of a 
security thread of the present invention; 

Fig. 2 is a diagram showing another embodiment of the security 
thread of the present invention; 

Fig. 3 is a diagram showing still another embodiment of the security 
thread of the present invention; 

Fig. 4 is a diagram showing one example of a use state of the 
security thread of the present invention; 

Fig. 5 is a diagram showing one example of a state in which the 
security thread of the present invention is used in a brand tag; 

Fig. 6 is a diagram showing another example of the state in which 
the security thread of the present invention is used in the brand tag; and 

Fig. 7 is a diagram showing still another embodiment of the security 
thread of the present invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

A preferred embodiment of a security thread of the present 
2 0 invention will next be described. 

When a soft magnetic fiber used as a core member in the present 
invention is a fiber constituted of a metal magnetic material indicating soft 
magnetic properties, a crystal structure (crystal/non-crystal) or an alloy 
composition is not particularly limited, but a fiber of a metal material having a 
2 5 high permeability of 1000 or more in an excitation magnetic field of 5 mOe, 1 




kHz is preferable. As the metal material of the present invention, permalloy 
indicating the aforementioned high permeability characteristic, Fe-Si based 
alloy, amorphous metal, and the like can be used, but among all an 
amorphous metal fiber mainly composed of Co-Fe-Si-B is particularly 
preferable because the permeability in the excitation magnetic field of 5 mOe, 
1 kHz indicates a high permeability of 10000 or more. 

Moreover, an amorphous metal fiber mainly composed of Fe-Co-Si- 
B, indicating a magnetic characteristic with a large Barkhausen discontinuity to 
rapidly cause magnetization reverse in a certain specific excitation magnetic 
field value (reverse magnetic domain forming limit magnetic field value) in a 
magnetization process can also be a particularly preferable material as the soft 
magnetic fiber. 

Furthermore, for a small-width amorphous metal ribbon mainly 
composed of Fe-Si-B, Fe-Co-Si-B or Co-Fe-Si-B, and provided with a sectional 
structure in which a width is in a range of 0.2 mm to 1 .5 mm, thickness is in a 
range of 0.01 mm to 0.05 mm, and a ratio of thickness to width 
(thickness/width) is in a range of 0.02 to 0.4, since the aforementioned unique 
soft magnetic characteristic is indicated, the ribbon can substantially be 
regarded as the soft magnetic fiber with respect to the security thread of the 
present invention, and can be exemplified as a particularly preferable material 
according to the present invention. 

A core thread in the present invention is used as the core member 
together with the aforementioned soft magnetic fiber, and a bundle filament 
made up of various synthetic fibers or natural fibers, twist filament, thermal 
welding thread, polynosics, or spun rayon can be used. Moreover, for a core 



thread size, the thread is preferably thicker than the soft magnetic fiber. 

Here in the security thread of the present invention, in order to unify 
the soft magnetic fiber and core thread with a cover member described later, 
and prevent the soft magnetic fiber from falling off or prevent a fingertip or a 
commodity from being damaged by the soft magnetic fiber, the core thread is 
preferably provided with a thermal welding thread. Additionally, the thermal 
welding thread preferably has a size of about 100 to 200 deniers and melting 
temperature of about 100'*C. 

Furthermore, in the security thread of a second aspect of the 
present invention, in order to deactivate the magnetic characteristic of the soft 
magnetic fiber, it is necessary to use a semi-hard magnetic material together 
with the aforementioned core member. Here, deactivation in the present 
invention means that the magnetic characteristic of the soft magnetic fiber is 
changed by magnetizing the semi-hard magnetic material. That is to say, 
during deactivation, the security thread containing the soft magnetic fiber is not 
easily sensed by a detection system. In the present invention, as the semi- 
hard magnetic material used to impart such deactivating function, the semi- 
hard magnetic material whose coercive force is in a range of 10 oersteds to 
500 oersteds can be used, and various Fe alloys or Co alloys can be used. 
Among all an Fe-Co-V based alloy or an Fe-Co-Cr based alloy is a preferable 
material in the present invention because the alloy indicates a superior semi- 
hard magnetic characteristic in a range of 30 oersteds to 1 50 oersteds. 
Additionally, as a form of the semi-hard magnetic material in the present 
invention, a linear material having a circular section, elliptical section or 
polygonal section, or a thin plate or a thin band having a thin rectangular 



section can be used. Moreover, when a semi-hard magnetic material with a 
length of 3 mm or more is used, the magnetized semi-hard magnetic material 
can preferably impart a sufficient deactivating function to the security thread. 

The cover member in the present invention visually or mechanically 
protects the soft magnetic fiber, and various materials and constitutions can be 
used in accordance with a purpose for which the security thread of the present 
invention is utilized. Here, examples of the material used in the cover member 
of the present invention include a thread or a band (tape-shaped) formed of 
synthetic fibers such as nylon and polyester or natural fibers, and a gold thread 
or a silver thread constituted of various materials can also be used. In an 
example of the gold thread or the silver thread, aluminum is particularly 
preferably vacuum-deposited on one surface of a polyester film or another 
polymeric film, or a metallic thread formed by coloring the film in blue, red, 
green or another arbitrary color can also be used, and commodity distinction 
can also be suggested by this color. 

It is necessary to cover the core member with the cover member 
used in the present invention, and prevent the metallic core member from 
being exposed. That is to say, the metallic core member can be covered with 
the nonmetallic cover member as if the security thread of the present invention 
were nonmetallic and were not provided with a security function. Thereby, the 
original function of the security thread of the present invention is little 
recognized, and the security thread can therefore effectively be prevented from 
being illegally removed. 

This cover member can be constituted as follows. For example, as 
shown in Fig. 1 , two cover members 2, 3 alternately cover a periphery of a soft 
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magnetic fiber 1 in a double spiral shape without any gap. Moreover, as 
shown in Fig. 2, the soft magnetic fiber 1 is used as a core to dispose a core 
thread 4 on the periphery, both members are used as a core member 5, and 
two cover members 2, 3 alternately cover a periphery of the core member in 
5 the double spiral shape without any gap. Additionally, the cover members 2, 3 
may be of one type and can of course be used in a single spiral shape, and 
numeral 9 denotes a thermal welding thread. 

Moreover, as the cover member of the present invention, three or 
more gold or silver threads are used, gold or silver threads 6, 7, 8 are allowed 

10 to intersect one another obliquely, forward and backward or vertically in the 

periphery of the core member 5 by a constant method as shown in Fig. 3, and 
driven and tightened to form a braid structure in a preferable example. 
Numeral 9 denotes the thermal welding thread. 

Furthermore, Figs. 4 to 6 show a use state of the security thread 

15 which embodies the present invention, and in Fig. 4 a security thread 10 is 

passed through an insertion hole of a tag 11 to form a ring shape, and an end 
of the thread is passed through a stopper member 12 to prevent the tread from 
falling off. Figs. 5 and 6 show an example in which the thread is used in a 
brand tag 13, and a stopper member 14 or 15 for passing the thread, 

2 0 preventing the thread from falling off, and fixing the thread is interposed 

midway. The stopper member 12, 14 or 15 can be distinguished by colors 
such as red, black and green, and the members can be classified by sizes, 
types, and the like. 

It is necessary to manufacture the security thread of a first aspect of 

2 5 the present invention by constituting the core member by the soft magnetic 



fiber, or the soft magnetic fiber and core thread, and subsequently covering the 
periphery of the core member with one or two or more cover members, and as 
a covering method of the cover member, a method of winding the cover 
member in a spiral shape to cover the periphery, or a method of using the 
cover member and forming the braid structure to cover the periphery can be 
used to manufacture the thread. Moreover, in the manufacturing method of 
the second security thread of the present Invention, it is necessary to cover 
peripheries of both the core member of the soft magnetic fiber or the soft 
magnetic fiber and core thread and the semi-hard magnetic material with the 
cover member. Additionally, in the manufacturing method of the security 
thread of the present invention, a method of using the thermal welding thread 
together with the soft magnetic fiber as the core member, covering the core 
member with the cover member and subsequently performing a heat treatment 
at 80°C to ISC'C to manufacture the security thread can be exemplified as a 
particularly preferable manufacturing method example. However, when a 
natural fiber is used as a material of the cover member, it is natural to perform 
the heat treatment after the core member is covered with the cover member. 

Additionally, the security thread of the present invention can easily 
be manufactured by using the aforementioned constituting elements and 
applying the existing thread manufacturing technique. 

Since the security thread of the present invention is constituted of 
the aforementioned elements, appearance of the thread appears is completely 
the same as that of a usual thread. Therefore, the thread is attached to a 
commodity or an equipment without any feeling of difference, and a theft 
preventing function can easily be imparted. For example, a method of utilizing 
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flexibility of the soft magnetic fiber of the core member of the security thread of 
the present invention, and deforming and using the thread in a ring shape as 
shown in Fig. 4, and a use method shown in Figs. 5 and 6 are preferable as an 
application method of the security thread of the present invention because the 
5 thread can easily be attached to the commodity or the equipment together with 
the tag or the like. 

Moreover, the security thread of the present invention can be 
placed in a pipe formed of polyethylene, polypropylene, biodegradable resin or 
another resin, and with such structure, the security thread can be used as a 

10 flexible rod-like member, and the thread can also be contained in a case box in 
which the commodity, and the like are contained. 

In the security thread of the present invention, since the soft 
magnetic fiber provided with the superior magnetic characteristic is used in the 
core member, the security thread is easily magnetized in an alternating field 

15 generated in a magnetic theft preventing gate, and a detection signal is 

generated in a detection coil in the gate. Therefore, when the thread is used 
together with various magnetic theft preventing systems, the security function 
is sufficiently fulfilled. 

2 0 <Examples> 

The present invention will be described hereinafter by way of 
examples in more detail, but the present invention is not limited only to the 
examples. 
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Example 1 (No. 1) 



Used as the soft magnetic fiber 1 was an amorphous metal fiber 
being high in general-purpose properties, indicating a high permeability of 
5000 or more, being of a Co-Fe-Si-B base and having a linear diameter of 100 
Mm, Subsequently, the thermal welding thread 9 with a diameter of 200 d and 
the core thread 4 formed of a nylon bundle filament with a diameter of 200 d 
were used to form the core member together with the soft magnetic fiber. 
Subsequently, two polyethylene terephthalate threads with each diameter of 
1000 d were used in the cover member to cover the periphery of the core 
member in the spiral shape, and the security thread of the structure of Fig. 2 
was manufactured. Additionally, In this forming process, after the periphery 
was covered with the cover member, the thread was subjected to a drying heat 
treatment at 120''C for 30 minutes. 

Example 2 (No. 2) 

As the cover member, three nylon threads with each diameter of 
1 260 d were used to cover the periphery of the core member used in Example 
1 in the spiral shape, and the drying heat treatment was performed to form the 
security thread. 

Example 3 (No. 3) 

The peripheries of the core member used in Example 1 , and core 
member excluding the core thread 4 of the nylon bundle filament with a 
diameter of 200 d were covered with two nylon threads with each diameter of 
1260 d as the cover member in the spiral shape, and the drying heat treatment 
was performed to form the security thread. 



Example 4 (No. 4) 

The periphery of the core member used in Example 1 was covered 
with three nylon threads with each diameter of 630 d as the cover member in 
the spiral shape, and the drying heat treatment was performed to form the 
security thread. 

Example 5 (gold thread) 

A gold thread to which a colored cellophane material was thermally 
welded to an aluminum foil was used in the cover member to cover the 
peripheries of the core member used in Example 1 and spun rayon of a bundle 
or twist thread in a Kara-8-thread (Kara-hachi-da) braid shape, and the drying 
heat treatment was performed to form the security thread of Fig. 3. 

Subsequently, the respective formed security threads were used to 
form a ring with a cut length of 150 mm and a diameter of 40 mm. and a ring 
with a cut length of 100 mm and a diameter of 25 mm. Subsequently, a 
magnetic security system of Dialock Co., Ltd. of Canada (commodity name: 
EM-1300 system) was used to examine the security function. Here in the 
system, a gate width was set to 900 mm for the ring with a diameter of 40 mm, 
and the gate width was set to 900 mm or 800 mm for the ring with a diameter 
of 25 mm. Moreover, for a sensitive level, under voltage adjustment on 
conditions of red LED 1 .6 V, green LED 1 .25 V and red LED 1 ,6 V, green LED 
1 .45 V, presence/absence of detection was examined. Additionally, with the 
40 mm ring, the presence/absence of detection was examined while the state 
was unchanged. However, the 25 mm ring is considered to be used for small 
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things such as a ring and eyeglasses. Therefore, while the ring was placed in 
a wallet, a coil purse, or a bag, the presence/absence of detection was 
examined. 

Examination results are shown in the following Table 1 . 

5 
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Table 1 Detection Experiment of Security Thread 





40(|) ring 


25c|) ring 


Voltage 
adjustment 


Red 

1 .6V/green 
1.25\r 


Red 

1 .6V/green 
1.45V 


Red 1 .6V/green 
1.25V 


Red 

1 .6V/green 
1.45V 
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1 .49V/ 
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Gate 
width 


900 mm 


900 mm 


900 mm 


800 mm 


800 mm 


800 mm 


No.1 
shape 
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O oo 
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good 

O O ~ 
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cm from 
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all good 

O O 
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coin purse, 
wallet and 
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coin 
purse, 
wallet 
and bag 


No. 2 
shape 


secondly 
good 
45 cm 
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antenna 
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o oo 
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O O 
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wallet and 
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wallet 
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O ~ 
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O ^ 
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than 40 
cm from 
antenna 


all good 

O O 
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thread 

Tagged 


good 
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coin 
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wallet and 
bag 
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than 40 
cm from 
antenna 


all good 

O O 


good in 
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wallet and 
bag 


good in 
coin 
purse, 
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No. 1: PET 1000/1 ^2: covering: drying heat treatment 



No. 2: NY 1260/1 "3: covering: drying heat treatnnent 



. 14 - 

No. 3: NY 1260/1 ^2: edvering: drying heat treatment 
No. 4: NY 630/1 ^3: covering: drying heat treatment 
Kara-8-thread (gold thread): 

aluminum foil/cellophane coloring/welding 

As a result, it has been confirmed as shown in Table 1 that for each 
of the security threads of No.1 to No.4 and gold thread according to the 
present invention, an area sensed in a gate is broad, and that the security 
thread has a sufficient performance as a mark for security. Moreover, it has 
been found that when the sensing performance is ranked on respective 
experiment conditions based on an extent of the area sensed by the system, 
the 25 mm ring satisfactorily functions at all sensing levels. On the other hand, 
it has been confirmed as shown in Table 1 that the 40 mm ring is satisfactory 
in order of No. 3 as best, No.2 as second. No. 4 as third, and No.1 as fourth. 

Additionally, the aforementioned result was obtained with a circular 
shape (ring), but it has also been confirmed that there is no particular problem 
in sensing characteristic even when the security threads of No. 1 to No. 4 and 
gold thread of the present invention with each cut length of 1 50 mm are 
deformed to an elliptical shape from the ring shape, or even when the security 
thread is once twisted and deformed into an 8-shape. 

Example 6 

The same amorphous metal fiber 1 and core thread 4 of the nylon 
bundle filament as those of Example 1 were used to form the core member, 
further as shown in Fig. 7, the Fe-Co-V fine wire 10 (with a coercive force of 



120 oersteds) of the semi-hard magnetic material with a diameter of 80 |im in a 
demagnetized sate was used in a deactivating member, the periphery was 
covered with the cover members 2, 3 of two polyethylene terephthalate 
threads with each diameter of 1000 d in the spiral shape, and the security 
thread was manufactured. Subsequently, the security function was examined 
similarly as Example 1 . As a result, it has been confirmed that the security 
thread is provided with a sufficiently satisfactory security function. 
Subsequently, it was checked in the following method whether or not the fine 
wire 10 sufficiently fulfilled its function as the deactivating member. 

That is to say, since detection of the security thread by the security 
system is requested to be disabled on condition of payment for a commodity 
price, a permanent magnet is disposed in the vicinity of the security thread of 
Example 6, and the semi-hard magnetic material disposed inside is 
magnetized and placed in a deactivated state. As a result, it has been found 
that the security thread of the deactivated state has no area to be sensed in 
the system. That is to say, it has been confirmed that the security thread 
provided with the semi-hard magnetic material is sufficiently useful as a 
product which can be deactivated. 

Example 7 

The security thread of the structure of Fig. 2 was manufactured 
similarly as Example 1 , except that a Co-Fe-Si-B based amorphous metal 
ribbon having a sectional structure with a width of 0.75 mm and thickness of 
0.03 mm and indicating a high permeability of 5000 or more was used as the 
soft magnetic fiber 1 . 



Subsequently, the formed security thread was cut to obtain a length 
of 150 mm and a ring with a diameter of 40 mm was formed. Subsequently, 
similarly as Example 1 , the magnetic security system was used to examine the 
security function. 

As a result, it has been found that the ring product of Example 7 
has a large area to be sensed in the system gate, and has a detecting function 
comparable to that of No. 3 of Example 3. 

That is to say, it has been confirmed that even when the 
amorphous metal ribbon is used as the soft magnetic fiber, the sufficiently 
useful security thread can be obtained. 

Example 8 

The security thread of the structure of Fig. 2 was manufactured 
similarly as Example 6, except that the Co-Fe-Si-B based amorphous metal 
ribbon having a sectional structure with a width of 0.75 mm and thickness of 
0.03 mm and indicating a high permeability of 5000 or more was used as the 
soft magnetic fiber 1 . 

Subsequently, the formed security thread was cut to obtain a length 
of 150 mm and the ring with a diameter of 40 mm was formed. Subsequently, 
similarly as Example 1 , the magnetic security system was used to examine the 
security function. As a result, it has been found that the ring product of 
Example 8 has a large area sensed in the system gate, and has a sufficient 
detecting function. 

Furthermore, the permanent magnet was disposed in the vicinity of 
the security thread, and the semi-hard magnetic material disposed inside was 
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magnetized and placed in the deactivated state. Subsequently, when the 
detection performance of the security thread of the deactivated state was 
confirmed in the system, it was found that the security thread was not sensed 
In any area. That is to say, it has been confirmed that the security thread 
provided with the semi-hard magnetic material is sufficiently useful as the 
product which can be deactivated. 

Possibility of Industrial Utilization 

A security thread and manufacturing method of the security thread 
according to the present invention are constituted as described above. 
Therefore, since appearance of the security thread cannot be distinguished as 
a security product, there is no possibility that the security thread is separated 
or cut away. Even when the security thread is removed, it maintains its 
function in a wallet or a bag, and can be sensed so that a satisfactory security 
state can be achieved. Moreover, the security thread can advantageously 
easily be attached even to a small thing or a box material to which it has been 
difficult to attach the security thread, and according to the present invention 
there is provided a practically useful security product. 



